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1 0 Title of the Invention 

FORECASTING TOOL FOR PREDICTING FUTURE DEMAND FOR PARTS / 

MATERIALS / EQUIPMENT 

Field of the invention 

15 The present invention relates to a forecasting tool for predicting 

future demand for parts / materials / equipment in connection with an ongoing 
project or operation. More particularly, the present invention relates to such a 
forecasting tool that includes a relational database including historic demand 
information, supplier information, and requirements information. 

20 

Background of the Invention 

In a relatively complex and ongoing project, it is very useful to be 
able to predict future demand for materials, parts, and equipment and the like 
(hereinafter 'materials') that will be employed in connection with the project. 

25 Accordingly, such materials can be ordered from appropriate suppliers and 

received in a timely manner. Thus, the materials are available to the project when 
needed, and the project is not hindered due to material shortages. Likewise, such 
materials as received from the suppliers need not be stored or warehoused for a 
relatively long time, and capital required to purchase such materials is not 

30 unnecessarily expended any sooner than necessary. 
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One example of such an ongoing project is the ongoing replacement 
in a telephone network of twisted-pair copper wire customer loops with fiber-optic 
cable customer loops. That is, in a typical telephone network, the lines running 
between central offices and associated telephone service subscribers have 

5 typically been twisted-pair copper wire lines. However, to accommodate the 
demand for higher capacity and better service, among other things, such copper 
wire lines are now being replaced with fiber-optic lines. Moreover, as new housing 
and office developments are constructed, fiber-optic lines are installed from 
central offices to such developments to accommodate expected service needs. 

10 As should be appreciated, whether changing existing service from 

copper wire to fiber-optic or installing new fiber-optic service, materials needs are 
substantial. More conspicuously, fiber-optic cabling is needed, as is the 
infrastructure necessary to route the fiber-optic cabling from the central offices to 
the subscribers. Such infrastructure may comprise telephone poles and/or 

15 underground conduits, mounting devices for mounting and securing the fiber-optic 
cabling along the chosen paths between the central offices and the subscribers, 
and the like, among other things. Less conspicuously, service equipment is 
needed at the central offices to provide services to subscribers, including 
interconnecting equipment for interconnecting the fiber-optic cabling to the 

20 telephone network and subscriber service equipment for providing services to the 
subscribers over the fiber optic cabling. Additionally, service equipment is needed 
at intermediate points between the central offices and the subscribers, including 
breakout equipment for breaking out lines from a main fiber-optic cable serving 
multiple subscribers to individual fiber-optic cables serving individual subscribers. 

25 Moreover, the service equipment must be housed within appropriate 

structures, and such structures must be either constructed in situ or purchased 
and installed in situ. As may be appreciated, such structures may in fact comprise 
a new central office or an addition to a central office, breakout boxes mounted to 
structures such as telephone poles for housing relatively small amounts of 

30 breakout equipment, and/or above- and/or below-ground breakout vaults for 
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housing relatively large amounts of breakout equipment. 

As should be understood, then, in a typical local, regional, or 
national telephone system ongoing project, and in other typical ongoing projects, 
many other material needs exist. Thus, it can become a mammoth undertaking to 
5 plan for materials for such ongoing projects, as well as for other project needs 
including labor needs and other support needs. Accordingly, a need exists for a 
forecasting tool that accurately predicts future demand for parts / materials / 
equipment in connection with an ongoing project or operation, where such 
forecasting tool predicts such demand based on factors including historic demand, 
10 supplier availability, project requirements, and the like. 

Summary of the Invention 

In the present invention, the aforementioned need is satisfied by a 
forecasting tool for predicting future demand for quantifiable items in connection 

15 with a plurality of projects. The tool has multiple tables, where each table has 
information therein. In particular, a project table has project information for each 
project, where the project information includes a reference to items (materials) to 
be employed in connection with the project. An item table has item information for 
each item referenced by the project table, where the item information includes a 

20 reference to an algorithm to be employed to determine a quantity of the item for a 
particular project. An algorithm table has algorithm information for each algorithm 
referenced by the item table. Thus, the quantity of a needed item for a particular 
project may be determined by determining the specifics of the necessary 
algorithm, obtaining any inputs necessary for the algorithm from the tables, and 

25 applying the inputs to the algorithm. 

Brief Description of the Drawings 

The foregoing summary, as well as the following detailed description 
of preferred embodiments of the present invention, will be better understood when 
30 read in conjunction with the appended drawings. For the purpose of illustrating 



BELL-0022 / 99206 



-4- 



PATENT 



the invention, there are shown in the drawings embodiments which are presently 
preferred. As should be understood, however, the invention is not limited to the 
precise arrangements and instrumentalities shown. In the drawings: 

Fig. 1 is a block diagram showing a forecasting tool in accordance 
5 with one embodiment of the present invention; 

Fig. 2 is a block diagram of the database of the tool of Fig. 1 ; 

Fig. 3 is a flow diagram showing steps performed during traversal of 
the database of Fig. 2 in response to a particular query; and 

Fig. 4 is a flow diagram showing steps generally performed to 
10 employ the database of Fig. 2 and tool of Fig. 1 . 

Detailed Description of Preferred Embodiments 

Referring now to Fig. 1, a forecasting tool 10 employed to predict 
future demand for parts / materials / equipment (hereinafter 'materials') is shown 

15 in accordance with one embodiment of the present invention. As can be seen, the 
tool 10 is instantiated in the form of a database 12 having multiple table entities 
14. Such database table entities, or tables, 14 may reside on a single computer 
15 or may be distributed across several computers 15. As will be discussed in 
more detail below, in the case where the database 12 includes tables 14 supplied 

20 by external sources (suppliers, e.g.), such tables 14 are likely in fact located on 
several computers 15, where such computers 15 may physically reside large 
distances away from each other. Accordingly, appropriate communications 
devices are employed to interlink the entities as necessary. Such 
communications devices are known to the relevant public and therefore need not 

25 be discussed herein in any detail. 

As maybe generally appreciated, each computer 15 as discussed 
above typically has a memory and an operating system, and a computer 
application is instantiated on the computer 15 in the form of one or more 
application processes running in a work space in the memory as managed by the 

30 operating system. Notably, any appropriate computer, operating system, and 
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application may be employed without departing from the spirit and scope of the 
present invention. For example, the computer 1 5 may be a mainframe computer, 
a mini-computer, a desktop- or laptop-based personal computer; or the like; and 
the operating system may be a LINUX-based operating system, a WINDOWS- 
5 based operating system, a UNIX-based operating system, or some other 
operating system. 

Especially in the case where the tables 14 of the database 12 are 
distributed, a central database server 16 may be employed to control and 
coordinate the database 12. Generally, the database 12, its tables 14, and the 

10 central server 16 may be any appropriate databases 12, tables 14, and servers 16 
without departing from the spirit and scope of the present invention. For example, 
the database 12, tables 14, and server 16 may be of an appropriate type as 
designed and/or marketed by a database supplier such as ORACLE Corporation 
of Redwood Shores, California. Alternatively, the database 12 and tables 14 in 

15 particular may be based on MICROSOFT ACCESS database technology and/or 
MICROSOFT EXCEL spreadsheet technology and the associated programming 
may be based on MICROSOFT VISUAL BASIC programming technology, all as 
designed and/or marketed by MICROSOFT Corporation of Redmond, 
Washington. In addition, tables 14 as described herein may be combined into 

20 larger tables 14 or divided into smaller tables 14 without departing from the spirit 
and scope of the present invention. Likewise, the computers 15 on which the 
entities 14 of the database 12 and the server 16 reside may be any appropriate 
computers without departing from the spirit and scope of the present invention. 

Generally, an ongoing project such as of the type of the present 

25 application is executed according to an overall plan, such as for example a 
business plan, and the project (hereinafter 'overall project') is at least 
administratively broken down into a plurality of sub-projects (hereinafter 'projects'). 
For example, the overall project may be the aforementioned fiber-optic installation 
over an entire telephone network, while each project may comprise a fiber-optic 

30 installation for a particular zone, region, grid, exchange, central office, sub- 
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division, or the like. Moreover, there may be a variety of types of projects. For 
example, fiber-optic installation projects may include new installation projects, 
retrofit projects (i.e., where the old copper wire lines are left in place), overbuild 
projects (i.e., where the old copper wire lines are removed), and the like. As may 
5 be appreciated, the actual administrative planning of the overall project and the 
individual projects may be done in any particular manner without departing from 
the spirit and scope of the present invention. 

As should be appreciated, based on the type of project, different 
materials are needed. For example, new telephone poles are needed for a new 

10 project, but not for a retrofit. Likewise, depending on the size of the project, 
different amounts of materials are needed, and such amounts are calculated 
based on particular algorithms. For example, a project for a sub-division of 100 
houses likely needs less fiber-optic cabling than a project for a sub-division of 200 
houses, although not necessarily half as much. In addition, different materials are 

15 required at different stages or milestones of the project. For example, for a 

particular type of project, a particular material is not needed until after a structure 
has been constructed. Finally, suppliers supplying materials require certain 
amounts of lead-time to produce and deliver the materials, and also may only 
have so much capacity for producing and delivering such materials. For example, 

20 a supplier may be able to deliver 2000 units of a material in any month, with 60 
days lead-time, while another may be able to deliver 7000 units with 30 days lead- 
time in summer months and 4000 units with 45 days lead-time in winter months. 

In one embodiment of the present invention, then, factors such as 
those described above and others are taken into consideration in forecasting 

25 demands for materials for a project. In particular, and referring now to Fig. 2, in 
such embodiment, such factors are noted in the tables 14 of the database 12. As 
shown in Fig. 2, the various tables 14 of the database 12 are interconnected 
according to relationships between the information in such tables. It is to be 
appreciated that such interconnections do not necessarily reflect the flow of 

30 information in such database 12. 
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Relevant information must be loaded into each table 14 of the 
database 12. Moreover, such relevant information must be updated and/or 
corrected in a timely manner in order that the database 12 be accurate and that 
forecasts of demand as derived from the database 12 are accurate. Such 

5 information may be loaded / updated / corrected in any particular manner without 
departing from the spirit and scope of the present invention. It is to be understood 
that the relevant public knows or readily appreciates how to load such information 
into the database 12. Accordingly, the specific procedures and devices employed 
to load the database 12 are not set forth herein in any detail. 

10 Generally, the database 12 is loaded according to information 

already available or readily derivable from information already available. For 
example, information from the overall project plan may be employed as project- 
type information and milestone-type information, information on materials needed 
may be employed as materials-type information, information on materials 

15 suppliers may be employed as supplier-type information, etc. 

More specifically, and still referring to Fig. 2, in one embodiment of 
the present invention, one table 14 is a project table 14pro which includes project 
information for each project. Such project information for each project may include 
but is not limited to a name and/or identifier for the project, the project-type of the 

20 project, the number of customers to be serviced by the project, milestone dates for 
the project, and other relevant project-related information for the project. The 
name and/or identifier for the project may be obtained from the overall project 
plan, or may be randomly assigned. The project-type of the project and the 
number of customers to be serviced by the project may likewise be obtained from 

25 the overall project plan, or may be determined based on such plan in combination 
with other available information. Milestone dates for the project may also be 
obtained from the overall plan, although if the plan does not provide such 
information, which is often the case, such dates may be scheduled or estimated 
based on other information. 

30 The project table 14pro bears a relationship to a project-type table 
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14typ in that the project-type table 14typ includes information for each type of 
project. Such project information for each type of project may include but is not 
limited to a name and/or identifier for the project-type, the materials required for 
the project-type, and other relevant project-type-related information for the project- 

5 type. The name and/or identifier for the project-type may be pre-determined or 
randomly assigned, and for example may include new, overbuild, and retrofit 
project-types as discussed above. The materials required for the project-type is a 
list that is constructed based on experience (i.e., previous projects of the same 
project-type) and also on any new materials requirements for the project-type 

10 based on new types of construction methods, new services, new regulations, etc. 

The project-type table 14typ bears a relationship to a materials table 
14mat in that the materials table 14mat includes information for each material 
specified in the project-type table 14typ. Such material information for each 
material may include but is not limited to a name and/or identifier for the material, 

15 an identification of an algorithm that is to be employed to determine a quantity of 
the material required for a particular project, an identification of when the material 
is required in terms of a project milestone, an identification of one or more 
suppliers that supply the material, project-types that employ the material, and 
other relevant material-related information for the material. The name and/or 

20 identifier for the material may be pre-determined or randomly assigned. The 
identification of when the material is required specifies a calculation of a date 
based on one or more milestones (e.g., two weeks prior to a milestone date but 
not more than three days after another milestone date). 

The materials table 14mat bears a relationship to an algorithm table 

25 14alg in that the algorithm table 14alg includes the quantity determination 

algorithms as specified by each material listed in the material table 14mat. As 
may be appreciated, multiple materials in the materials table 14mat may specify 
the same algorithm in the algorithm table 14alg. Each algorithm has a name 
and/or identifier which may be pre-determined or randomly assigned, and may be 

30 any appropriate type of algorithm without departing from the spirit and scope of 
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the present invention. As one example, an algorithm may calculate a quantity of a 
material based on a mathematical calculation. In such case, the inputs for the 
calculation must be available from one of the tables 14 of the database 12 or 
elsewhere. Such calculation may also be based on a quantity calculated for 
5 another material, in which case such another material quantity must first be 

calculated. As another example, the algorithm may include a reference to a look- 
up table. 

The materials table 14mat also bears a relationship to a supplier 
table 14sup in that the supplier table 14sup includes information on the suppliers 

10 that supply the materials listed in the material table 14mat. As may be 

appreciated, multiple materials in the materials table 14mat may be supplied by 
one supplier in the supplier table 14sup, and multiple suppliers may supply one 
material. Each supplier has a name and/or identifier which may be pre- 
determined or randomly assigned, and supplier information for such supplier as 

15 stored in the supplier table 14sup may include but is not limited to the materials 
supplied by the supplier, material prices, lead-time necessary for supplying each 
material, and capacity for supplying each material. For example, and as was 
disclosed above, a supplier may be able to deliver 2000 units of one material in 
any month, with 60 days lead-time, while another may be able to deliver 7000 

20 units of another material with 30 days lead-time in summer months and 4000 units 
of the another material with 45 days lead-time in winter months. 

It is likely that the information in the project table 14pro, the project- 
type table 14typ, the materials table 14mat and the algorithm table 14alg, as 
heretofore disclosed, is updated and maintained by the manager of the overall 

25 project or an agent thereof. With regard to the supplier table 14sup, though, it is to 
be appreciated that the information in such supplier table 14sup may be updated 
and maintained by the aforementioned project manager or agent thereof, by each 
supplier or an agent thereof, or by a combination thereof. For example, each 
supplier may regularly update material prices. All of such information may of 

30 course be updated and maintained by others without departing from the spirit and 
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scope of the present invention. 

The materials table 14mat further bears a relationship to a milestone 
table 14mil in that the milestone table 14mil includes the milestone information 
referred to by the materials listed in the material table 14mat. Milestones define 

5 key project moments when project materials are needed, and may include any 
project moment that requires a material to begin, or any project moment that 
requires a material to be accomplished, such as for example a start date, an end 
date, a structure placement date, etc. As may be appreciated, multiple materials 
in the materials table 14mat may have a relationship with one milestone in the 

10 milestone table 14mil, and one material may be required at multiple milestones. 
As may also be appreciated, the milestone table 14mil bears a relationship to the 
project table 14pro in that the milestone table 14mil includes the milestone 
information referred to by the milestone dates listed in the project table 14pro. 
Each milestone has a name and/or identifier which may be pre-determined or 

15 randomly assigned, and may for example comprise a start date, an end date, a 
structure completion date, etc. 

With the project table 14pro, the project-type table 14typ, the 
materials table 14mat, the algorithm table 14alg, the supplier table 14sup, and the 
milestone table 14mil as heretofore disclosed, and in one embodiment of the 

20 present invention, the database 12 is further supplied with a requirements table 18 
that is to be populated on a dynamic basis in response to a query for a forecast for 
materials requirements. In particular, based on the query, information from the 
various tables 14 is obtained and is employed to fill the requirements table 14 with 
data responsive to the query. Thus, the populated requirements table 18 is the 

25 result as obtained from the forecasting tool 1 0. 

The data responsive to the query (i.e., 'the forecast') in the 
populated requirements table 18 may be organized in any particular manner 
without departing from the spirit and scope of the present invention, although it is 
to be appreciated that such organization may be at least somewhat constrained 

30 by the query. For example, if the query is a twelve month future demand for a 
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particular material for all projects, the populated requirements table 18 may list an 
amount of the material required for each project and the date when the material is 
needed for each project, where the date is within the twelve month period. 

Moreover, based on lead-time information from the database 12, the 

5 requirements table 18 may also list the date when the material must be ordered 
for each project. Further, based on the supplier information from the database 12, 
the requirements table 12 may additionally list which supplier or suppliers the 
material is to be ordered from. Of course, there may be considerations and/or 
circumstances that would require a deviation in that the material is to be ordered 

10 from a supplier other than that listed in the requirements table 14. For example, a 
listed supplier may be deemed unreliable or untrustworthy, or is not to be favored 
because of its prices, or simply may not deliver the material where it is required. 
Accordingly, it is expected that the requirements table 18 as populated in 
response to a particular query may be reviewed by knowledgeable personnel to 

15 ascertain whether any deviations are necessary. 

As may be appreciated, the requirements table 18 is populated in 
response to a query by obtaining data from the database 12 and the tables 14 
thereof on a relational basis. That is, such data is generally obtained from the 
tables 14 of the database 12 by logically starting at one table and following 

20 relationships between tables 14 (i.e., the connecting lines of Fig. 2) to obtain 
related data. The process continues until all available and required information 
has been gathered. Note that based on the particular query, it may be more 
reasonable to start at one table 14 versus another table 14. Correspondingly, 
based on the particular query, it may be reasonable to start at any one of a 

25 plurality of the tables 14. 

For example, and referring now to Fig. 3, in response to the 
relatively simple query "What materials are required for project A, how much of 
each material is required, and when is each material required?", the following 
process may be performed to populate the requirements table 18 with the required 

30 information and thereby predict such future material demands: 
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1 . From the project table 14pro, determine the project type of 
Project A (step 301); 

2. From the project type table 14typ, determine the materials 
needed according to the project type of Project A and note 

5 such materials in the requirements table 18 (step 303); and 

3. For each needed material in the requirements table 18: 
a. From the materials table 14mat, determine the 

algorithm necessary to determine the amount of the 
material needed (step 305); 
10 b. From the algorithm table 14alg, determine the specifics 

of the algorithm (step 307); 

c. From each table 14 as necessary, obtain any inputs 
necessary for the algorithm, such as for example input 
information available from the project table 14pro for 

1 5 Project A (step 309); 

d. Apply the inputs to the algorithm to determine the 
amount of the material needed and note such amount 
in the requirements table 18 (step 31 1); 

e. From the materials table 14mat, and perhaps from the 
20 project-type table 14typ, determine which milestone is 

employed to calculate the date on which the material is 
required (step 313); 

f. From the milestone table 14mil, determine which date 
in the corresponding project table 14pro is the actual 

25 milestone date (step 315); 

g. From the project table 14pro, obtain such milestone 
date (step 317); and 

h. Apply the milestone date to calculate the date on which 
the material is required and note such date in the 

30 requirements table 18 (step 319). 
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As may be appreciated, the aforementioned query could be modified 
to "What materials are required for project A, how much of each material is 
required, when is each material required, and when should each material be 
5 ordered?", by performing the following additional steps for each needed material 
in the requirements table: 

L From the materials table 14mat, determine the 

supplier(s) of such material (step 321); and 
j. For each supplier: 
10 1. From the suppliers table 14sup, obtain lead-time 

information for supplying the material (step 323); 
and 

2. Calculate a date based on the material requirement 
date and the lead-time information and note such 
15 date in the requirements table 18 (step 325). 

In a similar manner, pricing and/or capacity information may for 
example be added to the future material demand data in the requirements table 
18. Most any query may thus be answered based on the forecasting tool 10, 
20 assuming the tool 10 includes the information necessary to answer the query. For 
example, the query may be based on a single material across multiple projects, 
multiple materials across a single project-type, multiple materials across multiple 
projects or project-types, etc. Note, too, that based on the relationships of the 
tables 14 in the database 12 of the tool 10, the query may be answered in any of 
25 several different traversals. For example, rather than starting with the project 

table 14pro, a query might be answered by starting with the materials table 14mat. 
Of course, the starting point may be dictated by the query, and may also be 
selected based at least in part on common sense. 

Generally speaking, then, and referring now to Fig. 4, in one 
30 embodiment of the present invention, the tool 1 0 populates the requirements table 
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18 by accepting a properly phrased query (step 401); traversing the tables 14 of 
the database 12 according to the query to accumulate the data necessary to 
populates the requirements table 18 (step 403); and in fact populating the 
requirements table 18 based on the accumulated data from the tables 14 of the 

5 database 12 (step 405). Note here that a query is properly phrased based on the 
input requirements of the tool 1 0. Inputting of queries and phrasing of such 
queries is known or should be apparent to the relevant public and therefore need 
not be discussed herein in any detail. 

The programming necessary to effectuate the present invention, 

10 such as the programming necessary to set up the tables 14 and to operate the 
tool 10 by accepting queries, traversing the database 12, and populating the 
requirements table 18, is known or should be readily apparent to the relevant 
public. Accordingly, further details as to the specifics of such programming are 
not believed to be necessary herein. 

15 As should now be understood, in the present invention, a forecasting 

tool is provided to predict future materials demands for an overall project. 
Changes could be made to the embodiments described above without departing 
from the broad inventive concepts thereof. For example, instead of or in addition 
to predicting future materials demands, future labor demands, future time 

20 demands, and other future demands for quantifiable items may also be predicted 
in a similar manner. It is understood, therefore, that this invention is not limited to 
the particular embodiments disclosed, but it is intended to cover modifications 
within the spirit and scope of the present invention as defined by the appended 
claims. 



